Building collapse has been a recurrent environmental hazard in Nigeria in the last two decades. This is a corollary of inadequate foundation investigation prior to construction, poor government policies, and general lack of awareness on the importance of geophysical and geotechnical investigations. In this study, geological mapping and detailed geophysical investigation using Electrical Resistivity Imaging (ERI) and Vertical Electrical Sounding (VES) were carried out to understand the suitability of proposed building sites at the main campus of the Olabisi Onabanjo University (OOU), Ago-Iwoye, Nigeria for construction. Both Wenner array and dipole-dipole were used for profiling and Schlumberger for sounding. Four transverses and VES were used in each of the three areas investigated. Our results show that the subsurface of the study areas is underlain by Precambrian basement rock of Nigeria. Rocks in the study area include banded gneiss, porphyroblastic gneiss, biotite-hornblende granite and quartzite schist. The sounding stations across the three areas and 2D resistivity imaging revealed three principal geoelectric layers, the topsoil, the weathered layer and the fractured/fresh basement with varied resistivity values for each layers. At the VES stations, the three geoelectric layers have resistivity values of 62 to 1182 Ωm, 3.2 to 1360Ωm and 87 to 4680 Ωm. On the 2D resistivity imaging profiles, the resistivity of the three layers varies from 2 to 1182 Ωm, 30to 1360 Ωm, and 40 to 2904 Ωm for the topsoil, the weathered basement, and fractured/fresh bedrock. Our work demonstrates that some of the proposed sites are structurally incompetent for engineering or foundation purposes. Excavation of the topsoil and reinforcement are required to sustain the proposed structures.
INTRODUCTION
Building collapse and foundation failure have been a perpetual societal and environmental hazard in Nigeria for almost two decades [1, 2, 3 4] . Historically, one of the most devastating cases of building collapse in Nigeria includes collapse of an uncompleted building within the premises of the Synagogue church, Lagos on September 2014. The death toll stood at 115with over 100 others injured which involved sixty-seven South Africans. The event almost led to a diplomatic dispute between Nigeria and South Africa [5] . Other tragic building collapse include the Lekki building collapse of March 2016. Thirty-four people died and several others injured during this event. A woman, her six-month-old baby and her husband were among the dead. The collapse of an uncompleted building in Abuja, August 2010 in which twenty-one people died and nine others were injured. Also included was the Jos school building collapse of September 2014 with ten people dead, mostly below 10 years old [6] . The most recent of such events happened on the 13th May, 2016 in Itoku market area of Ogun State, southwestern Nigeria in which one person died and seven others were injured.
As a consequence of these environmental cum societal problem, several geophysical investigations have been conducted in many parts of Nigeria to forestall unforeseen and future building collapse [7, 8] . Most of these works used electrical geophysical techniques, which represent one of the oldest and cheapest geophysical techniques for investigating subsurface rocks and properties. Apart from using the method for foundation investigation, electrical resistivity methods have been used to resolve a variety of subsurface problems such as exploration and evaluation of groundwater potential and properties [9, 10, 11] , characterization of geology and subsurface structures [12, 13] , soil properties investigation [14] , and hydrocarbon exploration [15] , just to mention a few.
The aim of this study is to investigate the variability in the subsurface geology and properties, which could be harmful for the construction of the proposed buildings in the investigated areas. Our objectives are to DOI: 10.2478/gse-2018-0013 detect abrupt changes in lithology reflecting resistivity variation in the subsurface, identify and characterize fracture zones (faults, joints, etc.) and determine the suitability of the underlying materials to support such structures. This paper incorporates several techniques of electrical resistivity survey carried out at the proposed sites, thereby making it possible for our work to demonstrate the importance of using multiple approaches for investigating subsurface geology.
GEOLOGIC SETTING OF THE STUDY AREA
The study areas are located between longitude 3 0 52 1 E and 3 0 53 1 E and latitude 6 0 54.5 1 N and 6 0 56 1 N and include three proposed sites at the main campus of Olabisi Onabanjo University (Figure 1a & 1b) . The physiography of the study area and its environs are as a result of the geomorphic processes that have shaped the rocks in the area. There are occurrences of rugged terrains with gently steeping hills of varying attitudes and aesthetic values around the main road from the gate towards the administrative building in OOU main campus (Figure1b). The study area is drained by a few seasonal rivers with dendritic drainage pattern flowing from northwest to southeast with the most popular river being River Omi (Figure 1a) . The study area is situated within the tropical rain forest region of West Africa with the climate characterized by alternating dry and wet seasons with heavy rainfall, high temperature and humidity. The mean annual rainfall is between 1200mm and 1500mmreaching peaks in the months of June and July [16] . Annual temperature varies between 18°C to 34°C [17] . The wet season occurs between March and October or early November. The dry season is rather short with very hot days which commences in late November and continues until end of February. Relative humidity is averagely high throughout the year due to high rate of evaporation and dense vegetation cover [16] . The study area is underlain by rocks of the Precambrian basement complex of Nigeria ( Figure 2 ). The geology of the basement complex has been studied extensively by several authors e.g. [18, 19, 20, 21 21, 22, 23, 24] . The crystalline rocks in Nigeria are distributed in a circular area in northcentral Nigeria, a triangular area in the west which runs into the Benin Republic, and a rectangular area broken into three parts by sedimentary rocks on the eastern border of Nigeria with Cameroun Republic (Figure 2) . Rocks of the crystalline basement can be divided into basement complex, Younger granites and Cenozoic to Recent volcanic rocks. The Precambrian rocks of Nigeria are collectively known as the basement complex and they occupy nearly half of the total area of the country [19] . The other half is covered by the Cretaceous and younger sedimentary rocks (Figure 2 [19] recognized the following rock types as part of the MGC: banded gneisses, Augen gneisses and pegmatites. Recent petrological division of the MGC includes: A grey foliated biotite acid or biotite hornblende quartz feldspathic gneiss of tonalitic to granodioritic composition, which is also known as the "grey gneiss" [18] . Mafic and ultramafic components which when present, often outcrop as discontinuous boudinaged lenses or concordant sheets of amphibolites with minor amounts of biotiterich ultramafic. Except where it constitutes the palaeosome to the migmatite, these are present in grossly subordinate amounts to the grey gneisses. Felsic components are a varied group of rocks consisting essentially of pegmatites, aplite, quartz-oligoclase veins, fine-grained granite gneiss, porphyritic granites etc. The three components may or may not be present together on a single outcrop. The migmatite-gneiss complexes are Archean [23] . Another important type of migmatite common in the Basement complex is the Agmatite, in which schistose or gneissic rocks (palaeosome) are dissected into irregular blocks by quartzofeldspathic dykes and pegmatites (metasome) [25] . Pan African Granitoid covers group of rocks that include biotite and biotitemuscovite granites, syenites, charnokites, diorites, monzonites (Bauchite), serpentines, anorthosites, etc. Pan African as a name was introduced by Falconer [26] to distinguish this rock type based on morphology and texture from Jurassic, anorogenic, peralkaline "Younger Granites" in north central Nigeria. The older granites, e.g. the coarse-grained biotite-hornblende granites, have concordant foliation with the MGC or schists [19] though they vary in composition, texture and colour. 
MATERIAL AND METHODS
The electrical resistivity method comprising the Constant Separation Traverse (CST) and Vertical Electrical Sounding (VES) was used in this work. The CST was established using wenner array, with a minimum spacing of 5m while schlumberger array was used for the VES. Both the CST and VES were done to investigate the horizontal and vertical variations in subsurface geology. The electrode configurations for the different arrays are shown in figure 4 . In using the Wenner array method to probe the subsurface, the electrodes were equidistant to each other (depending on the value of the 'a' spacing). The potential and current electrodes were moved at the same time when n=1 to 4 while a=5 to 20. The maximum profile length for the study area varies from 60 m to 150 m. Furthermore, four Vertical Electrical Sounding stations were probed using Schlumberger electrode array in each of the three proposed sites. The stations were taken at different locations along each of CST lines. Current was passed into the ground through a pair of current electrodes and the resultant resistances were obtained through a pair of potential electrodes. Basically, a station was chosen and an iron rod was driven into the ground, this marks the base station which was used as a mid-point from where MN/2 (potential electrode) and AB/2 (current electrode) spacing are measured in both directions using the marked midpoint and a measuring tape (Figure 4 ). The current and potential electrodes were progressively set out to achieve a welldefined profile during which the current electrode was set to be five times of the potential electrode at the start. With progressive increase in the current electrode separation, the potential electrodes spacing remained constant until potential reading became too small to be measured. The potential electrodes spacing was thus increased in order to have a meaningful reading. The maximum separation was 100m at depth, and maximum separation of potential electrode was 5m. The change in distance between the current electrodes increases the depth range at which the current penetrates.
The resistance measurements are on the field were converted to apparent resistivity values. To interpret the data from a 2-D imaging survey, a 2-D model for the subsurface consisting of a large number of rectangular blocks is usually used. To determine the resistivity of the blocks so that the calculated apparent resistivity values agree with the measured values from the field survey. DIPROfWin automatically subdivides the subsurface into a number of blocks, and then uses a least-squares inversion scheme to determine the appropriate resistivity value for each block. The location of the electrodes and apparent resistivity values were entered into a text file, which is read by the DIPROfWin program. Electrical surveys are among the most difficult to interpret quantitatively because of the complex theoretical bases of the technique. Several authors have proposed different methods
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Volume LXIV (2018), No. 3 http://gse.vsb.cz p. 8-20, ISSN 1802-5420 DOI: 10.2478/gse-2018-0013 including numerical method of interpretation, interpretation by curve matching techniques and interpretation by an auxiliary point method [27] . This technique is fairly accurate and is a dependable one for interpretation. It involves the comparison of field obtained curves with characteristics standard curves. The construction of series of standard curves is based on the relationship between the hypothetical curves of resistivity against depth/thickness. Before interpretation is made with the master set of horizontal layer, it must be satisfied that the form of the sounding curve is sufficiently smooth and not distorted by sharp curves or discontinuities. Two different sets of curve are normally employed for this technique [28] , and they are; theoretical 2-Layer master curves and auxiliary curves. The curves can further be classified as type H, A, K and Q curves. Type H curve shows that a low resistivity layer is sandwiched between two high resistivity layers. This is typical for a 3-layer case. Type A curve shows that the resistivity of the layers is increasing while Type K and Type Q curves shows a high resistivity layer was sandwiched between two low resistivity layers and resistivity that is decreasing with depth, respectively.
Figure4: (a) General electrode configuration for both VES and CST. (c)-(d) Electrode configuration for
Wenner, Schlumberger and dipole-dipole, respectively.
RESULTS AND DISCUSSION
The results and discussions of the geophysical studies conducted at the three sites are hereby presented. Specifically, these include the geophysical measurements i.e., Vertical Electrical Sounding (VES) and the 2-Dimensional imaging survey. The results of the geophysical studies showed that three to four distinct geoelectrical layers underlie the site.
a. Vertical Electric Sounding
Location One (Proposed Faculty of Science) VES Figures 1b and 5) . The topsoil has a thickness of 1.1m while the second layer has a thickness of 13.3m. 1 and Figure5a-5c ). The total depth is 5.0m. Curve type is H. The resistivity curves obtained from the survey are the H and KH Types, with the H-Type being dominant at VES 2 to 4 ( Table 1 ). The presence of clay in the subsurface configuration of VES 2 (2-14 m) and 4 (4-5 m) is particularly critical to the stability of the proposed structure. This is because clay swells as it absorbs water and retains soil in its complex chain structures and only releases the water slowly under pressure. Therefore, structures that rest on this type of materials are raised on swelling and drops when shrinking takes place. This process of raising and dropping contributes significantly to the failure of structures and will manifest in wall cracks and in severe cases leading to outright superstructure failure. We propose that the sandy and fresh bedrock layers can both sustain the structures effectively.
Location Two (Proposed Sport Centre)
At VES 1, 3 and 4, three geoelectrical layers are interpreted beneath the proposed the site while four geoelectrical layers are inferred at VES 2 (Table 2 and Figure 5 showing three geoelectrical layers. The first layer has a resistivity value of 263.3Ωm with a thickness value of 1.8m while the second and third layers have resistivity value and thickness of 93.2Ωm, 1635.1 Ωm and 13.2m infinity, respectively. Conversely, VES 4 has the feature of an A curve type with three geoelectrical layers. The first layer with a resistivity value of 151.1Ωm and a thickness of 1.2m is identified as the top soil layer. The second layer has a resistivity value of 174.1Ωm, thickness of 6.6m and is identified as the sandy layer. The last layer is inferred to be the fresh bedrock which has a resistivity value of 907.4Ωm and an infinite thickness. Curve types include H, HK and A, with the H type being dominant at VES 1 and 3. Geo-electrical sections of the study area were produced revealing three to four geoelectrical layers; topsoil, clay, sandy clay, sand and the weathered/fresh basement as illustrated in Table 2 (Figure 5c ). These correspond to the topsoil, Sand, clay and fresh bedrock respectively ( Table 3) . The topsoil has a thickness of 1.8m while the sand layer has a thickness of 0.9m. Furthermore, the clay layer has a thickness of 2.8m, while the fresh bedrock is infinitely thick. The total depth is 5.4m and the curve type is QH. In contrast, at VES 2 the dominant curve type is H. This point reveals three (3) geoelectrical layers with resistivity values of 1182.1Ωm, 41.3Ωm and 1997.5Ωm corresponding to topsoil, clay and fresh bedrock respectively. Thicknesses of these layers are 1.1m, 2.3m, and infinity, respectively. The total depth is 3.5m. In addition, VES 3 reveals four (4) geoelectrical layers with resistivity values of 82.3Ωm, 39.1Ωm, 87.1Ωm and 1134.5Ωm corresponding to topsoil, clay layer and fresh bedrock, respectively. They have thicknesses of 1.0m,1.1m, 4.0m and infinity respectively. The total depth is 6.1m. Curve type is HA. In a similar manner, VES 4 reveals four (4) geoelectrical layers with resistivity values of 553.3Ωm, 1359.9Ωm, 53.2Ωm and 823.3Ωm corresponding to the topsoil, laterite, clayey layer and fractured bedrock respectively. Corresponding thicknesses are0.5m,0.7m, 3.8m and infinity, respectively ( Table 3 ). The presence of clay here is critical to the stability of the proposed Central Library Complex. In contrast, the sandy and fresh bedrock layers can both sustain the proposed structures effectively. Overall results reveal the presence of three subsurface geologic units which comprise the topsoil, weathered layer, and fractured basement/fresh basement bedrock (Figure5c). The topsoil has resistivity values that vary from 82.3-1182.1 Ωm and thickness ranging from 0.5-1.8 m. The topsoil is composed of clay, sandy-clay, clayey-sand and sand. The second layer is the weathered layer. It is characterized by resistivity values ranging from 39.1-1359.9 Ωm and thickness varying from 0.7-2.3 m. It is composed of clay, clayey-sand, sandy-clay, laterite and sand. The basement bedrock which is fresh in most places has layer resistivity values of 823.3-2904.1 Ωm. The depth to the bedrock varies from 3.5m -6.1m (Table 3) . 
b. Electrical Resistivity Imaging Location One
For traverse 1, the 2-D inverted resistivity shows three layers (Fig. 6a) . The first layer (top soil) with reddish-greenish color shows variation in resistivity. At the western part, the resistivity value of this layer ranges from 0 to 100Ωm (station 10 to 65) and a high resistivity topsoil layer towards the eastern part with value ranging from 200 to 850Ωm (station 65 to 150), extending to a depth of 4m. The second layer (greenish coloration), which is a weathered layer has a resistivity value ranging from 56 to 190Ωm covering the whole area and extending to a depth of 15m. The last layer (yellowish/reddish coloration) with high resistivity value ranging from 235 to 900Ωm has depths ranging from 7m to the rock head. The area towards the east can be adjudged competent for building foundation but towards the west, the topsoil needs to be excavated and then filled up with more competent materials that can support building foundation. Similarly, the 2-D inverted resistivity for traverse 2 shows three layers (Figure 6b) . The topsoil has a relatively high resistivity value (ranging from 150 to 500Ωm) and covering almost the whole area and to a depth of 4m. The second layer (with greenish coloration) which is a weathered layer has resistivity value ranging from 40 to 150Ωm. The third layer (with yellowish/reddish) has a high resistivity value ranging from 150 to 800Ωm.
Similarly, traverse 3reveals three layers (Fig. 6c) . The topsoil layer (yellowish/bluish) with resistivity values of 30 to 50Ωm toward the west and high resistivity values ranging from 250 to 700Ωm at the eastern part extending to a depth of 3m. The second layer (green color) which is a weathered layer has resistivity values ranging from 51 to 150Ωm and the last layer (with yellow/green coloration) has resistivity values ranging from 300 to 2026Ωm at a depth of 6m to the rock head. The foundation structure should be well reinforced at the western part of the profile to a depth of about 4m in order to avert subsidence at this location. In addition, traverse 4shows three layers as revealed in the figure6d. The first layer (bluish/reddish) which is the topsoil has a variation in resistivity which ranges from 38 to 90Ωm (station 10 to 55) toward the west and high resistivity values of 200 to 500Ωm (station 60 to 100) towards the east. The second layer (greenish/yellowish) has resistivity values of 90 to 200Ωm and the last layer (reddish coloration) has resistivity values ranging from 200 to 1144Ωm, extending from a depth of 5m to the rock head. The foundation structure should be well reinforced at the western part of the profile to a depth of about 5m in order to avert subsidence at this location.
Location Two
Transverse 1has a lateral extent of 180m (Figure 7a ). The pseudosection and 2-D inverted resistivity were qualitatively interpreted to reveal three geoelectrical layers which are the top soil, weathered basement (clayey layer) and the fractured bedrock respectively (figure 7a). The resistivity of the first layer (top soil) ranges from 0-35Ωm terminating around station 20 at about 2m below the surface. The second layer which is the weathered basement (clayey), has resistivity values ranging from 35Ωm to 118Ωm and this extends through station 10 to 75 and also through station 160 to 180 at about 4m above the subsurface. In addition, the third layer which is the fractured bedrock has resistivity values ranging from 110Ωm to 570Ωm, extending through station 75 to 170 with depth of 9m. The 1-D resistivity survey was carried out around station 90. From the 1-D resistivity survey it was observed that the top soil in this particular profile has been excavated from station 20 through to 160. This signifies that the soil seen at the point where the 1-D resistivity survey was carried out is the 2nd and 3rd layer comprising of weathered basement rocks and the fractured/fresh bedrock. In contrast, the lateral extent of traverse 2 is 60m due to (Fig. 7b) . The pseudosection and 2-D inverted resistivity were qualitatively interpreted to reveal the top soil and weathered basement (sandy layer) respectively. The resistivity of the top soil ranges from 0 to 111Ωm and extends through station 0 to 60 with a depth of 0 to 4m. The second layer which is the sandy layer has resistivity ranging from 111Ωm to 270Ωm, extending through station 15 to 60 with depth of 5 to 15m above the subsurface. In addition, the 1-D survey was carried out at station 30. From this, the first layer has a resistivity value of 220.8Ωm and thickness of 1.2m. The second layer has a resistivity value of 40.3Ωm and thickness of 4.8m. The third layer has a resistivity value and thickness of 1161.3Ωm and26.9m respectively. The last layer is identified as the fractured bedrock and has a resistivity value of 381.7Ωm with an infinite thickness. In this transverse the basement is not displayed. The point at which the survey was carried out still remains as the top soil. From the beginning (station 0 to 25) and towards the end of this traverse (station 55 to 60) very low resistivity values were observed. These are diagnostic of clayey weathered materials which are not good foundation materials. Resistivity values here are less than 50Ωm, extending to a depth of 13m from the surface.
Similarly, the pseudosection and 2-D inverted resistivity of traverse 3 revealed three geoelectrical layers. These layers are; the top soil, weathered basement (clayey layer) and the fresh bedrock respectively. The resistivity of the top soil ranges from 0 to 42Ωm extending through stations 0 to 10, 50 to 70 and also around station 115 to 140 with depth of 0.4m. The weathered basement (clayey/sand) has resistivity values ranging from 42Ωm to 216Ωm extending from station 10 to 130 with depth of 0 to 1.2m. The fresh bedrock has resistivity values ranging from 216Ωm to 1700Ωm and this extends from station 75 through to 105 at depth of 0.6 to 1.4m. The 1-D survey was carried out along station 70. The first layer has a resistivity value of 263.3Ωm with a thickness value 1.8m. The second layer has a resistivity value of 93.2Ωm with thickness of 13.2m. The third layer has a resistivity value of 1635.1Ωm with an infinite thickness. The first layer in this profile is not really insitu signifying either excavation or erosion around the areas. At station 80 to 100, the foundation can be dug to about 0.6m to give a good base for the building. Lateral extent is 140 m (Fig. 7c) . With a lateral extent of 95m (figure 7d) in traverse 4, the 2-D inverted resistivity revealed three geoelectrical layers which are the top soil, weathered basement (sandy layer) and the fractured bedrock respectively. The resistivity of the first layer (top soil) ranges from 0 to 130Ωm, extending through station 0 to 95 and with depth of 0 to 7m. The second layer is partially weathered basement (sandy) and has resistivity values ranging from 250Ωm to 710Ωm which extends
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Volume LXIV (2018) (Fig. 7d) . The third layer which is the bedrock has resistivity values ranging from 672Ωm to 1600Ωm; extending laterally from station 50 to 75 with depth of 5 to 7m. In addition, the 1-D survey was carried out around station 50. The first layer is with a resistivity value of 151.1Ωm and a thickness of 1.2m. The second layer has a resistivity value of 174.1Ωm with a thickness of 6.6m. It is identified as the sandy layer. The last layer is inferred to be the fresh bedrock with a resistivity value of 907.4Ωm and an infinite thickness. The top soil in this case is in-situ but shows varying depth along the transverse line as we move laterally from one end to the other. This profile which has a low resistivity weathered material to the depth of 7m with resistivity value of less than 100Ωm is incompetent for a foundation structure. The clay distress of the foundation here might appear less severe most likely because the thick clay layer is uniform along the traverse and may result in uniform settlement.
Location Three
Traverse 1 has a lateral extent of 100m.The 2-D inverted resistivity was interpreted revealing three geoelectrical layers which are topsoil, weathered basement, and the fresh basement respectively. The first layer is Topsoil in blue colour band which is clay, has resistivity value ranging from 28Ωm to 100Ωm at stations 12 and 65 and extends through station 83 to 100 at depth of about 5m below the subsurface (Fig. 8a) . The second layer which is the weathered basement with green coloration has a resistivity value ranging from 100Ωm to 700Ωm extending through stations 10 to 100 with an average depth of 8m. The third layer is the fresh bedrock with yellowish/reddish/pinkish colour. It has resistivity values ranging from 700Ωm to 83677Ωm and it extends through stations 10 to about 100. It has a depth of 15m below the surface (Fig. 8a) . With a lateral extent of 110m, the 2-D inverted resistivity of traverse 2 similarly reveals three geoelectrical layers which include the topsoil (clayey), weathered basement and fresh bedrock. The first layer (topsoil in blue colour band) has resistivity ranging from 22Ωm to 50Ωm, extending along stations 15 and 30 and also through stations 55 and 65. It is about 3m below the surface. The second layer is the weathered basement with greenish colour (Fig. 8b) . It has resistivity values ranging from 50Ωm to 200Ωm and extends from station 10 to 100. It is about 6m below the surface. The third layer is the fresh bedrock with reddish/pinkish colour. This layer has resistivity values between 200Ωm to 4613Ωm and extends from stations 20 to 35, and proceeds at station 45 to 100 at depth of 8m below the surface (Fig. 8b) .
In addition, traverse 3 extends laterally for 100m (Fig. 8c) . The pseudosection revealed three geoelectrical layers. The first layer is the topsoil with blue coloration and resistivity ranging between 48Ωm to 160Ωm, extending from station 35 to 100. It has a depth of about 6m. The second layer is the weathered basement with greenish colour, and it has resistivity values of 168Ωm to 820Ωm extending from stations10 to 100. Its depth is about 10m. The third layer is the fresh bedrock with yellowish/reddish/pinkish colour. It has resistivity values of 820Ωm to25819Ωm extending from stations 20 to 90, with depth of 15m below the surface. The two results show that, the fresh basement is devoid of major geologic fissure that can jeopardize the life of building foundation/structure (Fig. 8c) . Also, traverse 4 has a lateral extent of 100m. The pseudo-section delineated three geo-electrical layers (Fig. 8d) . The first layer is the topsoil with resistivity values ranging from 85Ωm to 217Ωm extending along stations 10 to 100 to a depth of 6m. The second layer is the weathered basement with resistivity values from 80Ωm to 120Ωm extending from stations 10 to 100 and to a depth of 10m. The third layer is the fresh bedrock with resistivity values from 370Ωm to 14900Ωm extending from stations 15 to 95 with depth of 15m. The result shows that the fresh basement is devoid of major geologic fissure that can jeopardize the life of building foundation/structure (Fig. 8d) . This place is of concern for building foundation as the topsoil which is clay may not support the foundation of the building because of the swelling behaviour of clay. This may cause fractures on the building after construction. This area therefore will not be good for building foundation except the clay layer is first excavated. From the foregoing discussion, it is recommended that a strip foundation within the lateritic zone should be adopted for the building and necessary fortification where needed.
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CONCLUSIONS
From the results of resistivity soundings and 2-D resistivity imaging, the sites are underlain by three layers from the ground surface to the fresh basement. The sounding stations and profiling across the three areas revealed three principal geoelectric layers, the topsoil, the weathered layer and the fractured/fresh basement. The two methods show that, the fresh basement is devoid of major geologic fissures that can jeopardize the building foundation/structure except for some excavations. In such areas, reinforcements will be required to make them competent to support building foundation.
